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Abstract
Background
Assessment of people with dementia is challenging; with undetected and under treated
symptoms and concerns resulting in avoidable distress, and few evidence-based interven-
tions to support this. We aimed to understand the mechanisms of action of a measure to
support comprehensive assessment of people with dementia in care homes; and its accept-
ability, feasibility, and implementation requirements.
Methods
A qualitative study with an embedded quantitative component in three residential care
homes, underpinned by an initial theoretical model of mechanisms of action. The measure,
the Integrated Palliative care Outcome Scale for Dementia (IPOS-Dem), was introduced
into the care of residents with dementia for 12 weeks. Qualitative data comprised focus
groups and semi-structured interviews with family, care home staff, general practitioners
and district nurses; and non-participant observations. Quantitative data comprised IPOS-
Dem data. Directed content analysis for qualitative data, and descriptive statistics were
used for quantitative data.
Findings
Key mechanisms of action were: improved observation and awareness of residents,
collaborative assessment, comprehensive ‘picture of the person’, systematic record
keeping, improved review and monitoring, care planning and changes to care provision,
and facilitated multi-agency communication. Potential benefit included improved symptom
management, improved comprehensive care, and increased family empowerment and
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engagement. IPOS-Dem was found to be acceptable and feasible. It was perceived as
quick and easy to use, with proportion of overall missing data decreasing from 2.1% to 1.1%
from baseline to final time points. ‘Trust’ in the measure was important; and leadership
essential to ensure integration into care processes.
Conclusions
In a population with complex care needs, with challenges to assessment and barriers to
multi-agency working, a measure introduced into routine care is feasible and acceptable,
and supports assessment and management of symptoms and concerns. A refined theoreti-
cal model demonstrating the likely mechanisms of action was developed. Further evaluation
is required to test its effectiveness.
Introduction
Dementia is a progressive and terminal illness [1]. It is characterised by increasing depen-
dence and disability [2, 3] meaning that 24-hour care is frequently required [4]. Worldwide
demographic change of increasingly older population profiles will result in growing preva-
lence of dementia [5, 6]; with consequent increasing demand in care home provision, and
increasing requirement for palliative care from non-specialist providers [6], including care
home staff.
People with dementia may experience high symptom burden [7, 8] due to dementia, multi-
morbidities [9] and side-effects of treatments. It is challenging to assess symptoms and con-
cerns in people who are verbally compromised. This impedes practitioners’ ability to assess
symptoms and concerns and often leads to under detection and treatment; and increased dis-
tress, behavioural changes and reduced quality of life [10]. Practice guidelines recommend
comprehensive assessment and non-pharmacological interventions to identify and treat the
underlying causes of behavioural changes such as agitation [11]. However there are few high-
quality evidence-based interventions for care homes to improve comprehensive assessment
and management of symptoms and concerns in this population [12–15]. Furthermore, in the
UK particularly, there are barriers to accessing health care for residents in care homes that
have no onsite nursing care and therefore rely on external providers, including General Practi-
tioners/Physicians (GPs) and community/district nurses (DNs), with inconsistencies in provi-
sion across the country and challenges to integrated working [16].
Measures used in routine clinical care can facilitate assessment and change care processes
leading to improved patient outcomes [17]. However, little is known of their use in care home
settings [17]. Measures used in this way are complex interventions [18, 19]. In developing and
evaluating complex interventions it is important to understand the likely mechanisms of
action, and potential harms and safety of the intervention [19, 20], how the intervention
should be implemented, and any influencing contextual factors [21, 22]. This is particularly
the case in the care home sector where there are additional challenges of multi-agency, inte-
grated working (including family members) [16, 23].
We aimed to explore the mechanisms of action, feasibility, acceptability and implementa-
tion requirements of a measure, the Integrated Palliative care Outcome Scale (IPOS-Dem),
used in routine care to support comprehensive assessment of symptoms and concerns of care
home residents with dementia and their family members.
A measure to assess symptoms and concerns in people with dementia in care homes
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Methods
Study design
We conducted a qualitative study with a concurrent embedded quantitative component [24]
(Fig 1), underpinned by a theoretical model of the likely mechanisms of action of a measure
used in routine care for people with dementia in care homes. The theoretical model was devel-
oped prior to the study commencing, derived from two theoretical models that proposed the
likely mechanisms of action and outcomes of using a measure as part of routine care in other
health care settings [25–27]. The theoretical model uses Theory of Change–a ‘theory of how
and why an initiative works’[28] which presents a hypothetical causal pathway of expected
mechanisms of action and intended outcomes presented in diagrammatic format. Theory of
Change provides a framework for unpacking the ‘black box’ of a complex intervention [29],
developed from research evidence or from stakeholder consultation [30].
IPOS-Dem was implemented into routine care of residents with dementia for 12 weeks.
Qualitative data collection included pre-implementation focus groups and semi-structured
interviews with families and professionals (care home staff, GPs, DNs); and post-implementa-
tion (during and towards the end of implementation) focus groups and semi-structured inter-
views with families and professionals, and non-participant observations. Quantitative data
collection comprised measures with residents at baseline and at 12 weeks. Throughout the
planning, data collection and analysis of the study, we consulted with experts including service
users and carers, and academics and clinicians in palliative care, primary care and mental
health.
Setting
Three residential care homes registered to provide care for people aged 65 and over in a Lon-
don borough, United Kingdom. Unlike nursing homes, residential care settings are not
required to employ professionally qualified nurses, and therefore have no onsite nursing. The
main health care providers are GPs and DNs [31]. Settings were recruited to obtain a variety of
funding types, ownership and dementia-registration [32].
Fig 1. Study design and data collection.
https://doi.org/10.1371/journal.pone.0200240.g001
A measure to assess symptoms and concerns in people with dementia in care homes
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Participant recruitment
Recruitment of residents was informed by the Mental Capacity Act [33]. Eligible residents
were identified by senior staff in the care homes. The care home staff introduced residents to
the research team. The research team met with residents to ascertain willingness to participate
and assess mental capacity to consent for themselves. Those residents that had capacity gave
written informed consent. As we anticipated that the majority of residents would only be able
to consent in the moment, we took the approach of gaining the advice of consultees in addition
to informed consent [34]. The care home therefore sent a letter on behalf of the research team
to a close friend or family member to invite them to advise on whether the resident should par-
ticipate in research (personal consultee). Two letters were sent. If no response was received
after one week of the second letter being sent, a nominated consultee was asked to advise on
resident participation [33]. The nominated consultee was independent from the research
study and used all available information (including meeting with the resident, reviewing case
notes and speaking to care home staff) in order to give advice on resident participation.
At each recruitment phase we advertised and held coffee mornings in the care homes to
share study information with family (including friends) of residents with dementia (CES/CP)
[35]. Interested family members shared their contact details with the research team. Post-
implementation, we contacted family members acting as personal consultees in the recruit-
ment of residents lacking capacity [33] who had expressed interest in participating and shared
their contact details. We made up to two attempts to contact family members to recruit them.
Recruitment of care home staff for both phases involved formal and informal meetings with
managers and care home staff. GPs and DNs responsible for health care provision for the par-
ticipating care settings were identified and invited to participate. All participants were pro-
vided with study information sheets at least 24 hours prior to participating, and gave written
informed consent (CES/CP/LAH).
Participant eligibility criteria
Participants for the focus groups and semi-structured interviews comprised family and profes-
sionals. Non-participant observations were conducted of meetings between GPs and/or DNs,
and senior care home staff which were held to discuss and review residents’ care.
Managers or senior care home staff participated in repeat semi-structured interviews about
feasibility and implementation requirements of using the measure.
All care home staff working at the participating settings were eligible to participate. Eligibil-
ity criteria for family were 18 years or older, able to provide consent and English-speaking.
Additionally, post-implementation, family members were relatives or friends of residents
recruited to receive IPOS-Dem intervention. Care home staff were purposively sampled to
provide a range of seniority and care roles. GPs and DNs were eligible to participate if they
were responsible for providing health care to the participating settings. All family and health
professionals (GPs and DNs) meeting the inclusion criteria were invited to participate.
Eligibility criteria of residents were a permanent resident of the care home, formal diagnosis
of dementia or cognitive impairment of stages four to seven on Functional Assessment Staging
(FAST) [2].
IPOS-Dem intervention
IPOS-Dem [27] formed the intervention. IPOS-Dem is a brief but comprehensive measure for
use in routine care by care home staff without a nursing qualification (unqualified care home
staff). Multiple assessments exist to assess individual symptoms including pain [36]. However
there is a gap in comprehensive assessment to improve assessment and management of
A measure to assess symptoms and concerns in people with dementia in care homes
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symptoms and concerns for people with dementia and multi-morbidities [14]. IPOS-Dem is
developed from the Integrated Palliative care Outcome Scale (IPOS), a measure developed and
used in clinical practice to inform the care of people with palliative care needs [37]. Rather
than add to the plethora of measures used in palliative care populations [38] and dementia
populations [14], IPOS-Dem adapts IPOS as the latest version of the POS family of compre-
hensive measures. These measures are established and validated and widely used in clinical
practice and research nationally and internationally [39–41]. The adaptation includes demen-
tia-specific symptoms and concerns (such as delusions) and symptoms common in older peo-
ple with multi-morbidities (such as pain or constipation), and by unqualified care home staff
who provide the majority of direct care in care homes. IPOS-Dem was developed through lit-
erature review, qualitative interviews and focus groups with stakeholders, and cognitive inter-
views with care home staff [27]. It comprises twelve questions covering common symptoms
and concerns experienced by people with dementia over the past week. Each item is rated on a
five-point scale from 0 (no problem) to 4 (very severe). The first question is unscored and is a
free text response option of the main problems experienced by the resident. IPOS-Dem can be
accessed and downloaded for free [42]. Our pre-implementation work examined an early ver-
sion of IPOS-Dem [27] in terms of the likely mechanisms of action, and implementation
requirements for routine care, and development of an instruction manual [27, 43]. The find-
ings formed the final version explored in the implementation phase.
In the implementation phase, care home staff administered the final version of IPOS-Dem
to all participating residents at baseline and final time point data collection at 12 weeks. Partic-
ipating care home staff were aware that the measure was newly developed and under prelimi-
nary evaluation. During the implementation period, participating care homes were given
IPOS-Dem and asked to use it, according to the instruction manual with recruited residents.
The instruction manual recommends that IPOS-Dem is used monthly at the time of care
plans, or flexibly at times of resident change. Apart from at the baseline and final time points,
the research team was not involved and did not prompt care home staffs’ use of IPOS-Dem
through the course of the implementation phase. This was to understand the implementation
of IPOS-Dem without the use of facilitation [44] which is frequently not available or sustain-
able in under-resourced care settings [45].
Demographic and clinical data collection
Family and professional demographic data:
Demographic data on family and professional participants were collected using standard-
ised data collection forms, collected by the research team from participants. Demographic data
for family included relationship to resident, gender and age. Professional demographic data
were profession or role, years of experience, gender, and ethnicity.
Resident demographic and clinical data:
We used a data collection form and extracted demographic and clinical data from case
notes at baseline. Demographic and clinical data included resident age, diagnosis of dementia
(yes/no), type of dementia, gender, ethnicity, FAST dementia staging [2] (from case notes and
care home staff), morbidities and medication.
Qualitative data collection
Pre- and post-implementation focus groups and semi-structured interviews:
Separate focus groups were conducted with family and professionals. Focus groups were
chosen as a method of data collection to obtain participant interaction data [46]. Semi-struc-
tured interviews were conducted to enhance data richness by alternative data collection
A measure to assess symptoms and concerns in people with dementia in care homes
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methods [47]. The pre-implementation topic guide consisted of a PowerPoint [48] presenta-
tion on the purpose of IPOS-Dem. To stimulate discussion about how IPOS-Dem could bene-
fit residents and family, and requirements for its properties and implementation, we used case
vignettes within the topic guides (S1 File) [49]. Post-implementation topic guides were
informed by the findings of the previous phase and also included questions on IPOS-Dem
mechanisms of action, measurement properties and implementation requirements. Topic
guides for the manager interviews were similar, but included additional questions on imple-
mentation requirements and feasibility within the care home setting and the resources avail-
able. All topic guides were reviewed by expert members, and piloted and refined before being
used in the main study. Given the potentially sensitive nature of the focus groups and inter-
views, a distress protocol was developed. Focus groups and interviews were digitally recorded.
All focus groups and the majority of semi-structured interviews were conducted in the care
homes. One interview with a family member was conducted in her own home in accordance
with her preference.
Non-participant observations:
Non-participant observations were conducted in the care homes of care home staff and
health professionals discussing and reviewing residents to further understand the process of
integrated professional working, and a means of data triangulation. Observations of consulta-
tions between senior care home staff and visiting health professionals occurred at regular inter-
vals through the intervention period and field notes made.
All qualitative data collection was conducted by CES (female; BSc, MSc), an Occupational
Therapist with clinical experience in older adult mental health and dementia, who at the time
of the study was a PhD Training Fellow. A second researcher (CP/LAH) was present for focus
groups to record observations and implement the distress protocol if required. Data collection
continued until data saturation was achieved. This was defined as the point where no new
themes or subthemes were being generated from further data collection [50, 51].
Quantitative data collection
Data collection time points (Fig 1):
Resident baseline data collection occurred just prior to implementation of IPOS-Dem in
routine care. Final time point data collection occurred at 12 weeks at the end of implementa-
tion of IPOS-Dem. Baseline data collection consisted of a measure of agitation, the Cohen-
Mansfield Agitation Inventory [52] and a measure of function, the Barthel Index [53]. At both
time points, IPOS-Dem with an attached utility questionnaire, were completed by care home
staff independently from the research team.
IPOS-Dem utility questionnaire:
For the purposes of the study, a brief utility questionnaire was included at the end of each
IPOS-Dem to be completed by care home staff using the measure. This comprised four brief
questions regarding the acceptability and usefulness of IPOS-Dem (S2 File).
Qualitative data analysis
All recordings were transcribed verbatim and detailed field notes were made, and entered into
Nvivo 10 [54] to aid data management and analysis. Transcripts were checked against the orig-
inal recordings by CES to ensure accuracy. Data were analysed using directed content analysis
[55]. A coding framework was developed informed by the theoretical model [27]. Additional
codes were developed during analysis for relevant data that could not be coded into the exist-
ing framework [55]. One researcher conducted all coding (CES). A second researcher (CJE)
coded a selection of interviews independently. Where coding differed, this was discussed and
A measure to assess symptoms and concerns in people with dementia in care homes
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reviewed until consensus was reached and the coding framework was revised based on consen-
sus. The full set of transcripts were then recoded using the finalised coding framework (CES).
The codes were then inductively categorised into themes and subthemes. To triangulate the
data, family and professional data, and pre-implementation and post-implementation data
were compared and contrasted [56]. All analysis was discussed in regularly held research
supervision meetings (CJE, BAD, IJH) to enhance reflexivity and ensure accurate representa-
tion of findings.
Quantitative data analysis
Quantitative data were analysed using simple descriptive statistics for demographic, clinical,
IPOS-Dem and IPOS-Dem utility questionnaire data. To explore for patterns of missing base-
line IPOS-Dem data [57] (all missing, ‘missing—cannot assess’, ‘missing–reason unknown’)
across cases, we used X2 or Fisher’s exact test with a Bonferroni-corrected alpha level of
p<0.003. Assumptions (normality, outliers) were tested prior to all analysis. Pearson’s r and
paired t-test (for parametric) or Spearman’s rho and Wilcoxon signed ranked test (for non-
parametric data) were used to examine correlation and mean difference between baseline and
final time points scores respectively with Bonferroni-corrected alpha level of p<0.004. Analy-
ses were conducted both without imputation and using two methods of imputation (mean
item score and mean case score) [57]. All analyses were conducted using SPSS version 22 [58].
Ethics
Ethical approval was obtained from the National Research Ethics Committee–London South
East, a committee flagged for adults lacking capacity [NRES: 13/LO/1339], and Local Authority
Research Governance Framework approval was obtained for research in social care settings.
Where required, individual care home setting ethical approval was obtained. National Health
Service (NHS) research governance approval was obtained for participating NHS staff from
the respective NHS employers.
Findings
Settings
Recruited care home size ranged from 26–33 beds. No relationship existed between the
research team and care homes prior to the study commencing. Pre-implementation data col-
lection commenced in May 2014 and completed in July 2014. Resident recruitment com-
menced in July 2015 and finished in October 2015. Baseline data collection commenced in
September 2015 and the study closed with final time point data collection in February 2016.
Prior to implementation, one of the study sites had a change of management and high staff
turnover, resulting in withdrawal from the study. As a result, only two settings participated in
the post-implementation phase.
Participants
Pre-implementation, we conducted qualitative focus groups and interviews with six family
members and 20 professionals comprising care home staff (n = 15), GPs (n = 3) and DNs
(n = 2) (S1 Table). Four family members who expressed interest and shared their contact
details did not participate due to time commitments (n = 1), non-contactable (n = 1), did not
arrive (n = 2). All care home staff who were approached and available participated. Four GPs
were approached, one declined citing workload reasons. Three DNs were approached and
expressed interest but one was unavailable due to work commitments.
A measure to assess symptoms and concerns in people with dementia in care homes
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During the IPOS-Dem implementation period, we conducted three non-participant obser-
vations with three senior care home staff and one GP in one care home. Also during the
IPOS-Dem implementation phase we conducted two sequential interviews with both care
home managers. Towards the end of the IPOS-Dem implementation period, we conducted
focus groups and qualitative interviews with seven family members and five care home staff.
For family members, thirteen expressed interest and shared their details to be contacted and
were therefore sent details of the study. Eleven responded after two contact attempts. One
declined due to his relative’s deteriorating health. Of the ten remaining family members, six
and an additional family member of one participant took part. Four expressed interest but
were unavailable to attend. Care home staff working and available at the time of the focus
group participated in the focus group (n = 4). One care home staff member was recruited to
participate in a semi-structured interview. One GP was approached to participate in focus
groups but could not be recruited due to time constraints [S1 Table].
The mean length of focus groups was 77 minutes (range: 62–92), total 7 hours and 41 min-
utes. The mean length of interviews was 49 minutes (range: 26–91), total 8 hours and 5 min-
utes. In the post-implementation phase, none of the family members had awareness of
IPOS-Dem being used with their relatives. All participating care home staff had used IPOS--
Dem in the study, apart from the managers who had awareness of the staff’s use of IPOS-Dem.
Baseline and final time point data were collected for 32 residents and 30 residents respec-
tively. One resident died and another moved to a nursing home due to complex care needs. S1
Fig. shows flow diagram of recruitment, including consenting process, and reasons for attri-
tion. Table 1 includes demographic and clinical data of participating residents. Care home
staff completed utility questionnaires were returned for all 32 baseline resident assessments
and all 30 resident assessments and final time point.
Key findings
Key findings from all the data are summarised here, and explored in more detail in the subsec-
tions that follow. Challenges to symptom identification and communication were identified.
Key mechanisms of action of using IPOS-Dem were: (1) improved observation and awareness;
(2) collaborative assessment; (3) comprehensive ‘picture of the person’; (4) systematic record-
keeping; (5) improved monitoring and review; (6) care planning and changes to care provision;
and (7) facilitated communication. Potential resident and family benefit were identified as: (1)
improved symptom management; (2) comprehensive care needs being addressed; and (3)
increased family empowerment and engagement in care. Measurement properties included: (1)
acceptability of IPOS-Dem: easy to use with low missing scores and providing value to care, and
relevant and comprehensive; (2) feasibility: perceived to be quick to complete, with flexible fre-
quency. Important measurement properties were identified as: (1) ‘trusted’ as an assessment i.e.
known validity and reliability and established as a recognised measure; (2) administered using
touch-screen technology. Leadership was essential to ensure that the measure is integrated in
care home processes, and that it is valued and recognised as a tool to improve care processes
and outcomes. These are findings are combined in Fig 2 to illustrate the refined theoretical
model of mechanisms of action, measurement properties, and implementation requirements.
S2 Table includes model components with underpinning participant narratives.
Mechanisms of action
Improved observation and awareness of resident symptoms and concerns. In both
phases, all participants reported that IPOS-Dem supported improved awareness of residents’
symptoms and concerns. Family participants expressed concern that IPOS-Dem may be less
A measure to assess symptoms and concerns in people with dementia in care homes
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Table 1. Baseline demographic and clinical characteristics of participating residents.
Variable Residents n = 32 (%)
Socio-demographic details
Age
• Mean (SD)
• Median (range)
• 87.2 (8.3)
• 89 (67–102)
Sex
• Male
• Female
• 8 (25)
• 24 (75)
Ethnicity
• White British, Irish or other
• Black Caribbean
• 28 (88)
• 4 (13)
Clinical details
Formal diagnosis of dementia
• Yes
• No
• 25 (78)
• 7 (22)
Dementia subtype
• Alzheimer’s disease
• Vascular dementia
• Alzheimer’s disease–mixed type
• Unspecified dementia
• Missing
• Not applicable
• 4 (13)
• 6 (19)
• 7 (22)
• 1 (3)
• 9 (28)
• 7 (22)
FAST dementia stage
• 4–5: Mild dementia to moderate dementia
• 6a- 6e: Moderately severe dementia
• 7a-7f: Severe dementia
• 4 (13)
• 24 (75)
• 3 (9)
Agitation
Mean (SD, range) Cohen-Mansfield Agitation Inventory (29–203)¶ 50.3 (14.0, 29–93)
Functional status
Mean (SD, range) Barthel Index (scores 0–100)† 52.7 (24.7, 0–90)
Morbidities (excluding dementia) [9]: Resident number of morbidities
Mean (SD) per resident 5.1 (2.1)
Morbidities (excluding dementia) [9]: Number of morbidities by group for all residents
• Cardiovascular
• Musculoskeletal
• Sensory diagnoses or impairments
• Psychiatric
• Diabetes
• Cancer
• All other
• 51
• 21
• 18
• 15
• 10
• 8
• 40
Medication: Resident number of medications $
• Mean per resident (SD)
• Missing
• 6.3 (2.6)
• 5
Medication types: Number of medications by type for all residents
• Cardiovascular
• Analgesia
• Laxatives
• Antidepressant/ mood stabiliser
• Antipsychotic
• Dementia medication
• Other
• 65
• 10
• 18
• 9
• 4
• 6
• 58
SD: standard deviation
¶ Higher scores indicate increased agitation
† Higher scores indicate greater independence
$ Medication missing for 5 residents
https://doi.org/10.1371/journal.pone.0200240.t001
A measure to assess symptoms and concerns in people with dementia in care homes
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useful for experienced staff, and therefore less value for the time spent completing it, but
would be a good training tool for new care home staff.
Care home staff identified that it prompted them to think more about resident symptoms
and concerns:
‘We understood the questions but I think you have to think deeply about what may be the
answer you might think of. As a resident, as an individual maybe you don’t quite think
quite so deeply until someone asks you that question’ (Care home staff B3011)
Fig 2. Theoretical model of IPOS-Dem mechanisms of action, potential benefit, measurement properties and implementation
requirements for use in routine care of people with dementia in care homes.
https://doi.org/10.1371/journal.pone.0200240.g002
A measure to assess symptoms and concerns in people with dementia in care homes
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Collaborative assessment between family and care home staff and between all care
home staff. Care home staff identified that sometimes they had gaps in their knowledge of
residents, particularly regarding to residents’ earlier lives. Findings from both family and pro-
fessional participants suggested that using IPOS-Dem could address this through facilitating
consultation with family in the assessment of residents:
‘Isn’t this where we come in? As much as we can obviously give some history as to how our
parents or whoever it is, um what their personality was, you know, and so we can contribute
and say that prior to the diagnosis of dementia they were a difficult person anyway’ (Family
B1009)
Furthermore, completing IPOS-Dem prompted care home staff to discuss residents
amongst themselves further improving assessment and awareness of resident concerns:
‘Particularly if someone’s sitting near to somebody else when they’re completing it and they
might just say ‘what do you think about this?’ so it’s actually prompting conversation which
maybe in some senses you’re saying the document is meant to be really clear but as a care
manager, I think it’s brilliant that anything that prompts conversation between staff about a
resident’ (Manager B3001.1)
Comprehensive ‘picture of the person’. Pre-implementation, family and professional
participants expressed concerns that IPOS-Dem would not provide sufficiently detailed assess-
ment, and that a much more comprehensive and thorough assessment could be obtained
through written text in care plans. As a result, participants reported that time would be wasted
by care home staff completing IPOS-Dem without the provision of any meaningful informa-
tion. Conversely, post-implementation, IPOS-Dem was seen as comprehensive and enhancing
the assessment process. Participants valued how IPOS-Dem provided a comprehensive overall
‘picture of the person’:
‘Erm it sort of put you in the mind of, although we’re doing care plans and we’re doing
report but it gives you a picture as well you know that you, you’re seeing a picture of a per-
son when you’re doing this so yeah it do helps (Care home staff A3003)
This provided benefit by allowing a comprehensive knowledge of any concerns about a resi-
dent from a brief look at IPOS-Dem. Participants reported this as much more favourable com-
pared to going through lengthy case notes.
Systematic record-keeping. Participants in the post-implementation phase reported that
IPOS-Dem would result in improved record-keeping. Completing IPOS-Dem and severity
scoring, was reported as an efficient means of recording residents’ symptoms and concerns
over time, and easier to access compared to existing case notes.
Improved review and monitoring of residents. Participants in both phases identified the
potential benefit of IPOS-Dem in monitoring residents over time. IPOS-Dem used regularly
could facilitate early detection of symptoms and problems, ‘refresh the brain’ by enabling care
home staff to review how residents have been over time, provide information on patterns of
behaviour, and inform end-of-life care through knowledge of residents over time:
‘or that would help them towards the end of life though because all that information you’ve
got about that person could be used . . . yeah because if they suffer from depression or
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they’re particularly low or there’s different things you know about that person when it
comes to the end of life you’d have more of an understanding about whether they’re in pain
or. . . (Care home staff B3011).
Care planning and timely changes to care provision. Participants reported that IPOS--
Dem could be used to inform care plans, and result in changes to care provision:
‘And indeed [care home staff] using it to be an additional either reinforcement or even a
step beyond, um and then to get into especially towards the end of life, and it does mean
anticipating, it does mean early identification and action. . .’ (GP B1004)
Participants also shared how IPOS-Dem could also result in improved access to health care
through improved identification of symptoms, and improved communication. A few partici-
pants identified the potential benefit of having an IPOS-Dem action plan, ensuring that any
identified concerns trigger a change in care. However, some participants identified that there
may be a risk of identifying problems but not acting upon them:
‘You know if we are because we’re in the situation where we’re thinking everybody’s exactly
the same and then suddenly the data comes back saying actually you aren’t identifying that
there have been quite significant changes which are written down but nobody’s doing any-
thing about. Because the problem with care plans is you write things down but you don’t
necessarily act on them’ (Manager B3001.1)
Facilitated communication between family and care home staff. All participants identi-
fied challenges of communication between family and care home staff. Many family members
identified problems with communication with care home staff, with challenges in accessing
information in a timely manner. This was exacerbated by shift work. Information, when pro-
vided, was rushed and not adequately discussed:
‘. . . I’m sure there is a record on my mum but even when I, you know I meet with them
they don’t get it out and look at it you know, erm and I have said before now I’d like to
come in and talk to you about her but they just say oh she’s taking all her tablets and . . .’
(Family A3002)
Care home staff identified challenges in communicating with families. Barriers to commu-
nication were lack of confidence, concerns about causing distress to family, concerns about
not giving accurate information, or not knowing the answers to family questions:
‘One has to be very um polite see, in a case like that it’s crucial and one has to be very aware
of the kind of information (Care home staff B3012). . .information you give (Care home
staff B3014) . . . how you give it and what you’re going to say, some are sensitive so it’s a
very difficult (Care home staff B3012). . .especially if someone’s at the end of life’ (Care
home staff B3011) (Care home staff focus group)
A tension was identified regarding whose role it is to communicate. Family members
tended to prefer communication with managers. Care home staff referred family to managers
for any more complex information, while one manager in particular, considered it important
that care home staff are enabled and skilled to communicate with families:
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‘One of the things that really frustrates me is when staff say well speak to the manager–no
you’re looking after the person, you tell them, and with this tool [IPOS-Dem] you can’
(Manager B3001.2)
Family participants welcomed the potential opportunity of accessing information and over-
whelmingly reported the wish for IPOS-Dem assessments to be shared with them, and the
potential benefit to care as a result:
‘If the staff were completing this on a weekly basis, can I come down and say, can I see what
[they’ve] said about my mum? (Family A1006) . . . So would that be useful? (CES) . . .Oh
God, yes (Family A1006) . . .Yeah (Family A1007)’ (Family focus group)
While the majority of care home staff perceived IPOS-Dem as a means of easily conveying
information to families. Post-implementation, participants discussed the possibility of family
members disagreeing with care home staff assessment, and the potential negative impact of
this. This was contrasted with perceived potential benefit as a result of improved dialogue.
However, for this to occur, the importance of a culture of transparency and lack of defensive-
ness was highlighted by both family and care home staff participants:
‘I think you know I think anyone who’s looking after your parents have to be, have to be
engaged, very engaged with you and have to be very honest with you and you have to be
very honest with them really’ (Family A3004).
Participants, particularly care home staff, expressed concern that sharing IPOS-Dem with
family may result in family distress if the information was sensitive or unexpected. However,
there was also recognition of the importance of transparent communication with family mem-
bers. Family overwhelmingly identified the benefit of being able to access IPOS-Dem assess-
ments, and did not identify any concerns about potential distress of seeing assessments.
Facilitated communication between care home staff. Participants post-implementation
identified how IPOS-Dem could support communication between care home staff. IPOS-Dem
was considered potentially useful for care home staff returning to work after time off as a
means of quickly getting an update on resident changes or concerns:
‘. . . and certainly one of the things I’ve considered is if somebody’s been on annual leave
saying to them make sure you read the [IPOS-Dem]. I haven’t done it yet, but almost like
on your first day back, the first thing you’ve got to, the thing you’ve got to achieve before
the end of your first day is read–is just checking on every resident and you can’t do that
with the normal care plans but I think you could do it with this’ (Manager B3001.2)
Also post-implementation, participants identified the usefulness of IPOS-Dem in support-
ing communication between junior and senior care home staff:
‘I’ve had more staff come to me regarding 2 residents having difficulty swallowing in the
last 2 months than I think I’ve had in the last 2 years all of a sudden erm I don’t think she’s
swallowing properly, I think she’s holding it in her mouth. . .’ (Manager B3001.1)
Senior care home staff valued the ability to return from leave and quickly and easily get a
resident update through looking at IPOS-Dem assessments. Senior care home staff and man-
agers also identified how IPOS-Dem could support supervision. Participants suggested that
IPOS-Dem could help them monitor the quality of junior care home staff assessment, and
ensure that care home staff are acting upon any symptoms or problems identified:
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‘supervising [junior care staff] to see that they are actually knowing the clients that they’re
looking after’ (Care home staff A3003)
One manager, however, expressed concern over the potential additional burden of super-
vising whether care home staff had accurately assessed residents and acted upon identified
concerns.
Facilitated communication between care home staff and external health profession-
als. All participants in both phases shared communication challenges between care home
staff and external health professionals. Barriers to communication were shift work, high health
care staff turnover, time limitations, differing expectations, and lack of shared documentation.
Participants in both phases identified how IPOS-Dem had potential to support communi-
cation with health and social care professionals. This was particularly the case in working with
mental health professionals. However, as was evidenced by observations of GP consultations
and expressed by participants in both phases, there was uncertainty as to whether GPs would
have time to read documents.
Potential benefit to residents and family
Improved symptom management. Participants reported that symptoms identified
through IPOS-Dem prompted treatment:
‘Yeah I mean I can certainly think of one resident who erm has recently started to suffer
with constipation and that was highlighted in this and now they’re on a laxative which you
know so I know this was used for that so–‘ (Manager B3001.2)
Improved care of comprehensive emotional, social and care concerns. In both study
phases, care home staff participants identified the usefulness of a comprehensive measure to
detect resident concerns, and improve the care provided to residents:
‘Because if you’re finding things out from this and you’re making the lives of clients better,
whether it be in a health way, or whether it be mentally, physically, in whatever way, then
that’s a good thing, something you might not have picked up on without this’ (Manager
C1005)
Increased family empowerment and engagement in care. In the post-implementation
phase some but not all, participants identified how IPOS-Dem could help increase family
member empowerment to advocate for the resident and help to engage in their care:
‘Erm yeah I do because if maybe she had diarrhoea for—then I could possibly pick up on it
you know and say to them have you done anything about this?’ (Family A3002)
The same family member, however, reported that even using the measure would not help
her overcome the challenges of communication.
Measurement properties
Acceptability: ‘Ease of use’ and ‘value to care’. Care home staff overwhelmingly reported
that IPOS-Dem is easy to use and understand. IPOS-Dem was reported to provide value to
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care. The value was enhanced by care home staff understanding the purpose IPOS-Dem and
valuing how it can help and contribute to improving and supporting care provision. Care
home staff participants reported that all care home staff should use IPOS-Dem with residents
and that it is sufficiently accessible for all care home staff providing care no matter what their
seniority is:
‘I should think so because I mean we’re all doing the same job, we all write care plans . . .’
(Care home staff B3013)
One participant, a manager, expressed concerns about all care home staff using IPOS-Dem,
due to time constraints and literacy skills:
‘I think mostly it’s time because they are so involved in the practical needs of the residents
you know, um plus a lot of them don’t have very good you know handwriting [literacy]
skills and that kind of thing, they weren’t employed for their handwriting skills’ (Manager
A3001.1)
Care home staff participants discussed the challenges of assessing verbally compromised
residents, and that there is always a degree of uncertainty in the assessment of these residents:
‘I think sometimes when you’re talking about pain or you’re talking about the way that per-
son might be feeling you have an idea of the way they might feel but you don’t really know
how they are feeling because they can’t express themselves so . . .’ (Care home staff B3011)
However, they spoke about the benefits of knowing residents well to inform assessment,
and the requirement to closely observe behaviour to inform assessment. A few items were con-
sidered potentially problematic. The usefulness and challenge of the item, ‘family information’
was discussed by participants. Family participants expressed the importance of this item, but
concern that care home staff would not be able to accurately respond to this:
‘They’re making a guess, that everybody in the family has had enough information as they
want whether they’ve verbalised it or not; so they can only say have the family asked for
more information and has it been provided, not that they want more’ (Family B1008)
This was corroborated by care home staff participants:
‘How do you know that families get enough information relayed to them as they should
have? (Care home staff B3011)
Quantitative data supported these findings. IPOS-Dem assessments were completed in full
with no missing items for 21 out of 32 (65.6%) residents at baseline (n = 32). Levels of missing
items for each IPOS-Dem assessment improved over time to 25 out of 30 (83.3%) complete
assessments with no missing items at final time point (n = 30). Across all 28 items for 32 resi-
dents (896 items across all cases), IPOS-Dem had 19 (2.1%) missing items at baseline and this
decreased to 9 (1.1%) for 30 residents (840 items across all cases) at the final time point. At
baseline 14 out of the 28 IPOS-Dem items (50.0%) had no missing scores and this had
increased to 21 out of 28 items (75.0%) at final time point (Table 2).
Missing data was either missing as it was rated as ‘Cannot assess’ by the care home staff, or
items were not completed (i.e. reason unknown). At baseline 14 out of 896 (1.6%) items were
A measure to assess symptoms and concerns in people with dementia in care homes
PLOS ONE | https://doi.org/10.1371/journal.pone.0200240 July 11, 2018 15 / 29
Table 2. IPOS-Dem scores at baseline and final time point.
Baseline Final time point at 12 weeks
IPOS-Dem item N Missing N
(%)
Cannot assess N
(%)
Mean (SD) Range N Missing N
(%)
Cannot assess N
(%)
Mean (SD) Range
Physical symptoms
Pain 29 0 (0.0) 3 (9.4) 0.62 (0.82) 0–2 29 1 (3.3) 0 (0.0) 0.86 (0.92) 0–3
Shortness of Breath 31 1 (3.1) 0 (0.0) 0.23 (0.62) 0–2 29 1 (3.3) 0 (0.0) 0.17 (0.38) 0–1
Weakness or lack of energy 31 0 (0.0) 1 (3.1) 0.97 (1.08) 0–3 30 0 (0.0) 0 (0.0) 0.87 (1.0) 0–3
Nausea 30 0 (0.0) 2 (6.3) 0.13 (0.57) 0–3 30 0 (0.0) 0 (0.0) 0.33 (0.84) 0–3
Vomiting 31 1 (3.1) 0 (0.0) 0.13 (0.72) 0–4 30 0 (0.0) 0 (0.0) 0.20 (0.76) 0–3
Poor appetite 32 0 (0.0) 0 (0.0) 0.63 (0.75) 0–2 30 0 (0.0) 0 (0.0) 0.63 (0.85) 0–3
Constipation 30 0 (0.0) 2 (6.3) 0.37 (0.56) 0–2 30 0 (0.0) 0 (0.0) 0.30 (0.65) 0–3
Dental Problems 31 0 (0.0) 1 (3.1) 0.10 (0.30) 0–2 30 0 (0.0) 0 (0.0) 0.13 (0.43) 0–2
Sore or dry mouth 32 0 (0.0) 0 (0.0) 0.09 (0.39) 0–2 30 0 (0.0) 0 (0.0) 0.00 (0.00) 0–0
Drowsiness 32 0 (0.0) 0 (0.0) 0.84 (0.88) 0–3 30 0 (0.0) 0 (0.0) 0.70 (0.92) 0–3
Poor mobility 32 0 (0.0) 0 (0.0) 1.19 (1.36) 0–4 30 0 (0.0) 0 (0.0) 0.93 (1.26) 0–3
Swallowing problems 32 0 (0.0) 0 (0.0) 0.22 (0.71) 0–3 30 0 (0.0) 0 (0.0) 0.07 (0.25) 0–1
Skin breakdown 32 0 (0.0) 0 (0.0) 0.41 (0.71) 0–2 30 0 (0.0) 0 (0.0) 0.37(0.77) 0–3
Diarrhoea 32 0 (0.0) 0 (0.0) 0.13 (0.55) 0–3 30 0 (0.0) 0 (0.0) 0.13 (0.43) 0–2
Physical symptoms sub-score: no
imputation (14 items)
25 2 (0.5)$ 9 (2.0)$ 5.72 (4.92) 0–18 28 2 (0.5)$ 0 (0.0)$ 5.96 (4.99) 0–19
22 5.32 (4.38) 22 5.27 (4.36)
Physical symptoms sub-score: imputation
1†
32 n/a n/a 6.04 (4.63) 0–18 32 n/a n/a 5.70 (4.76) 0–19
Physical symptoms sub-score: imputation
2‡
32 n/a n/a 6.12 (4.74) 0–18 30 n/a n/a 5.67 (4.94) 0–19
30 5.69 (4.35)
Emotional, social and existential concerns
Difficulty communicating 32 0 (0.0) 0 (0.0) 1.09 (1.23) 0–4 30 0 (0.0) 0 (0.0) 0.97 (1.00) 0–3
Sleeping problems 31 1 (3.1) 0 (0.0) 0.13 (0.50) 0–2 28 0 (0.0) 2 (6.7) 0.07 (0.26) 0–1
Hallucinations and delusions 32 0 (0.0) 0 (0.0) 0.69 (1.06) 0–4 29 0 (0.0) 2 (6.7) 0.59 (0.91) 0–3
Agitation 32 0 (0.0) 0 (0.0) 1.50 (1.27) 0–4 30 0 (0.0) 0 (0.0) 0.77 (0.97) 0–3
Wandering 32 0 (0.0) 0 (0.0) 0.41 (0.62) 0–2 30 0 (0.0) 0 (0.0) 0.47 (0.78) 0–3
Anxious or worried 32 0 (0.0) 0 (0.0) 1.06 (1.19) 0–4 29 0 (0.0) 1 (3.3) 0.86 (0.79) 0–2
Depressed 30 1 (3.1) 1 (3.1) 0.80 (0.96) 0–4 30 0 (0.0) 0 (0.0) 0.53 (0.73) 0–2
Lost interest 31 0 (0.0) 1 (3.1) 1.39 (1.23) 0–4 30 0 (0.0) 0 (0.0) 1.03 (1.03) 0–3
Peace 31 0 (0.0) 1 (3.1) 1.00 (0.97) 0–4 30 0 (0.0) 0 (0.0) 0.83 (0.79) 0–3
Positive interaction 32 0 (0.0) 0 (0.0) 0.94 (1.16) 0–4 30 0 (0.0) 0 (0.0) 1.30 (0.79) 0–3
Enjoyment of activities 32 0 (0.0) 0 (0.0) 1.53 (1.34) 0–4 30 0 (0.0) 0 (0.0) 1.20 (1.06) 0–4
Practical problems 31 1 (3.1) 0 (0.0) 0.23 (0.43) 0–1 30 0 (0.0) 0 (0.0) 0.17 (0.59) 0–3
ESE concerns mean sub-score: no
imputation (12 items)
26 3 (0.8)$ 3 (0.8)$ 11.08 (7.91) 0–29 27 0 (0.0)$ 5 (1.4)$ 8.52 (5.91) 0–25
21 9.71 (6.90) 21 8.80 (6.47)
ESE concerns mean sub-score: imputation
1†
32 n/a n/a 10.76 (7.17) 0–29 32 n/a n/a 8.79 (5.48) 0–25
ESE concerns mean sub-score: imputation
2‡
32 n/a n/a 10.77 (7.18) 0–29 30 n/a n/a 8.86 (5.71) 0–25
30 9.66 (5.86)
Family concerns
Family anxious or worried 31 0 (0.0) 1 (3.1) 0.45 (0.89) 0–4 29 0 (0.0) 1 (3.3) 0.45 (0.74) 0–2
Family information 31 0 (0.0) 1 (3.1) 0.13 (0.34) 0–1 29 0 (0.0) 1 (3.3) 0.07 (0.26) 0–1
Family concerns sub-score: no imputation
(2 items)
30 0 (0.0)$ 2 (3.1) $ 0.60 (1.04) 0–4 29 0 (0.0)$ 2 (3.3)$ 0.52 (0.87) 0–3
27 0.59 (1.05) 27 0.48 (0.85)
Family concerns sub-score: imputation 1† 32 n/a n/a 0.58 (1.01) 0–4 32 n/a n/a 0.52 (0.83) 0–3
(Continued)
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rated ‘cannot assess’ and 5 out of 896 (0.6%) were missing with reasons unknown. ‘Pain’ had
the highest number rated ‘cannot assess’ (n = 3, 9.4%), followed by ‘nausea’ (n = 2, 6.3%) and
‘constipation’ (n = 2, 6.3%). At the final time point, 7 out of 840 (0.8%) were rated ‘Cannot
assess’ and 2 out of 840 (0.2%) were missing with reasons unknown. ‘Sleeping problems’ and
‘hallucinations and delusions’ had the highest number rated ‘Cannot assess’ (n = 2, 6.7%). We
tested the null hypotheses that there is no relationship between missing IPOS-Dem items and
dementia stage, agitation, function or care home; and were unable to reject any of the null
hypotheses. It is likely that the missing data is related to some other unexplored factor such as
a feature of care home staff.
Thirty out of 30 (100%) of care home staff who responded at baseline (two missing
responses) reported that the time spent completing IPOS-Dem had been worthwhile com-
pared to 20 out of 30 (66.7%) at final time point (no missing responses). At baseline 30 out of
31 (96.8) reported no challenges to completing IPOS-Dem (one missing response) and final
time point 26 out of 28 (92.9%) reported no challenges to completing IPOS-Dem (two missing
responses). The following two reasons for challenges were provided (one care home staff did
not provide a reason): ‘Sometimes difficult to know if resident in pain due to low moods’, ‘Don’t
know about family, don’t know how to assess hallucination’. At baseline 8 out of 31 (25.8%) (one
missing response) of the care home staff reported that completing IPOS-Dem would result in
changes to care. At final time point this had increased to 18 out of 30 (60.0%) (no missing
responses).
Acceptability: Comprehensiveness and relevance. Participants reported that the items of
IPOS-Dem are relevant, comprehensive and important. Family participants in particular wel-
comed the comprehensive nature of the assessment:
‘. . .so I think you know just the over the past week where you’ve got I think it’s question 3
to–yes it’s question 3 onwards you know about their, how they are, how they’re feeling, and
interacting with other people and staff and I think that’s really really important. Lots of
Table 2. (Continued)
Baseline Final time point at 12 weeks
IPOS-Dem item N Missing N
(%)
Cannot assess N
(%)
Mean (SD) Range N Missing N
(%)
Cannot assess N
(%)
Mean (SD) Range
Family concerns sub-score: imputation 2‡ 32 n/a n/a 0.56 (1.01) 0–4 29 n/a n/a 0.52 (0.87) 0–3
29 0.55 (1.02)
Total scores
Total score: no imputation (28 items) 21 5 (0.6) 14 (1.6) 18.14
(12.15)
0–44 25 2 (0.2) 7 (0.8) 14.56 (9.71) 0–42
17 15.47
(10.51)
17 15.82
(10.94)
Total score: imputation 1† 32 n/a n/a 17.38
(10.39)
0–44 32 n/a n/a 15.01 (9.05) 0–42
Total score: imputation 2‡ 32 n/a n/a 17.46
(10.46)
0–44 30 n/a n/a 15.05 (9.44) 0–42
30 15.89
(8.70)
 n = analysis for complete pairs only
$ Denominator is number of items in sub or total score multiplied by number of resident assessments
† Imputation 1: mean IPOS-Dem item score imputed
‡ Imputation 2: case mean item (sub)-score imputed
https://doi.org/10.1371/journal.pone.0200240.t002
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people do interact and I feel my mum doesn’t, and my mum’s always been a party girl you
know she was always get up and go,. . .’ (Family A3002)
And that it addressed important concerns, including their own:
‘Anxious, has any of her [family been], anxious or worried about the person, I think that’s
important really, I mean I think, [sigh] (Family A3003)
There was some discussion amongst family members about the acceptability of the term
‘palliative care’ with most, but not all participants finding the term acceptable and appropriate.
Fig 3 shows prevalence and severity of symptoms and concerns experienced by residents at
baseline, by symptom and/or concern subgroups comprising: (1) physical symptoms, (2) emo-
tional, social and existential (ESE) concerns, and (3) family concerns. ESE concerns were the
most prevalent and severe with a mean item score of 0.90 (SD 0.60) compared to physical
symptoms with a mean item score of 0.44 (SD 0.44) and family concerns with a mean score of
0.28 (SD 0.51). The full range of IPOS-Dem (0–4) scores for the majority of items were not
used (Fig 3, Table 2). On question one (free text item), seven cases had three main problems
reported, five cases had two main problems and eight cases had one main problem. The major-
ity of these were classified as ‘agitation’ (n = 11), followed by ‘poor mobility’ (n = 4), ‘anxious’
(n = 4), ‘wandering’ (n = 4) and ‘pain’ (n = 1), all of which are items included in IPOS-Dem.
The remainder could not be classified into IPOS-Dem items as they were specific to the indi-
vidual reflecting the diverse concerns experienced by this population and the requirement for
free text to capture these (S3 Table).
There were no significant differences between baseline and final time points for mean total
scores and the three symptom/concerns subgroups with or without imputation. Areas of phys-
ical symptoms and ESE concerns appeared to remain stable across the time points with moder-
ate correlation between baseline and final time points with all imputations (rho = 0.58–0.80).
Family concerns were not correlated (rho = 0.25–0.29) between baseline and final time points.
Feasibility: Brief and flexible use. All participants reported the usefulness of completing
IPOS-Dem at baseline. In both phases, the majority of participants identified that IPOS-Dem
should be used routinely when reviewing care plans and at times of change in resident presen-
tation (e.g. changes in behaviour, unstable or deteriorating physical health), with a minority of
participants stating that IPOS-Dem should only be used at baseline and at times of change to
identify potential symptoms or problems that could be contributing to a changed presentation.
The majority of participants described its feasibility for use in routine care, as quick to com-
plete, and that it became quicker to use over time. With few exceptions, professional partici-
pants reported that IPOS-Dem was best done monthly to inform care plans, but with
flexibility and more frequently if required:
‘For some people it might vary, some people you might need to do it every day (Care home
staff C1007) . . . yeah (Manager C1005) . . .whereas some people you might do it once a
month, while some you have to do it weekly (Care home staff C1007)
One manager considered the potential benefit and usefulness of IPOS-Dem being used on a
weekly basis. Conversely, family participants expressed greater concern regarding the feasibil-
ity of IPOS-Dem and the potential time burden on care home staff and risk of taking from
their caring role. The mean time it took to complete IPOS-Dem at baseline was 8.48 minutes
(SD 4.98) and at final time point was 5.60 minutes (SD 1.45).
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Validity and reliability; ‘trusted assessment’. Participants in both phases identified the
potential risk of inaccurate assessment, either as a result of poor assessment or the measure-
ment properties of IPOS-Dem (i.e. reliability):
‘. . . but to me poor appetite might be not eating for a week, for somebody else it is a differ-
ent pers- they’ll say poor appetite is when you haven’t eaten for a couple of hours. . . (Family
B1007)
As such, participants discussed whether IPOS-Dem would provide them with useful and
trustworthy information, and the requirement for health professionals to trust the assessment
of care home staff. Participants identified that a measure that is recognised across agencies and
trusted would evidence their assessment and support communication with visiting health pro-
fessionals. This would also address the challenge of integrated working:
‘and they’ve got the time to do it honestly, truthfully, then yes because anyone that needs to
look at this whether it be GP, ambulance, consultant, relative, they know exactly what is
going on’ (Family B3006)
Touchscreen technology. For this study, a paper-based version of IPOS-Dem was used.
The topic guides did not include questions of technology in the use of IPOS-Dem. Nonethe-
less, the use of touch-screen technology was identified by both family and professional partici-
pants as improving acceptability through improved ease of use, improved ease of monitoring,
support in identifying areas of concerns and triggering action plans:
‘Erm, it’s a long way off but somebody’s got to start planning it, and this would fit perfectly
with that touchscreen situation, and if it was done in such a way that you could identify one
particular aspect as well and just get the swallowing for the last 6 months or the skin integ-
rity for the last 6 months it would be brilliant’ (Manager B3001.1)
Implementation requirements
Managers and care home staff considered leadership as essential in implementing IPOS-Dem
to facilitate integration into routine care processes through e.g. supervision, care planning.
Leadership was seen as required to support adoption by all care home staff, ensuring that care
home staff remember to use the measure, and ensuring they understand its purpose; thus
ensuring that the measure is recognised as a valued tool to support care provision despite addi-
tional time burden:
‘and I know it’s more work, but even if it’s only a little bit, it’s still more work regardless of a
little or a lot but I think things like this which, I don’t mean this selfishly, doesn’t just look
after the clients, it promotes us, it promotes the care we’re giving, it promotes the way in
which we work, so you know, I don’t think it shouldn’t be done. I think it’s something that
all homes should do’ (Manager C1005)
Care home staff identified challenges of remembering and getting into the routine of using
IPOS-Dem on a monthly basis. Quantitative data supported this with the number of
Fig 3. Prevalence and severity of (1) physical symptoms, (2) ESE concerns, and (3) family concerns (n = 32).
https://doi.org/10.1371/journal.pone.0200240.g003
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IPOS-Dem measures being completed during the implementation period between baseline
and final time point, increasing from 0/32 (0.0%) in the first month to 7/30 (23.3%) in the final
month. Care home staff also identified the practical challenges of making IPOS-Dem accessible
for family and external health professionals.
Care home staff participants overwhelmingly reported that IPOS-Dem was easy to use and
did not feel that training was required. Senior care home staff and managers, however, stated
that online training or DVD training would support implementation of the measure, and that
this would be important to understand the potential benefit of IPOS-Dem and how it may sup-
port care.
Discussion
We found that it is possible to introduce a measure into the routine care of residents and that
this may change care processes to improve resident and family outcomes. We identified likely
mechanisms of action within the care home context taking into account multi-agency working
between family, care home staff and health professionals. Important measurement properties
both to facilitate its use and support mechanisms of action were identified; as well as the
requirements for implementation. Based on our findings, we refined our theoretical model
(Fig 2).
Our findings supported many of our expected mechanisms of action detailed in the initial
theoretical model, including improved observation and awareness, improved care planning
and care provision, and facilitated communication and collaboration between all agencies; cor-
roborating results of previous studies in clinical [18, 59, 60] and care home [61, 62] settings.
We identified additional unexpected mechanisms of action, informing our final theoretical
model and reflecting the more complex care processes in care homes. The use of IPOS-Dem
facilitated a comprehensive assessment of resident symptoms and concerns, which fostered a
‘picture of the person’. This ‘picture of the person’ was valued as a means of recording complex
assessments of residents in a succinct and easily accessible format, which in turn supported
systematic records-keeping, monitoring, and improved knowledge of residents over time. Fur-
thermore, the ‘picture of the person’ facilitated communication within care home settings,
supporting a previous finding [61]. This included incorporating IPOS-Dem into supervision
to monitor assessments and ensure that symptoms and concerns are acted upon. We identified
significant challenges to communication between family and care home staff. These resulted
from care home staff confidence and skill, shift work and differing expectations of roles.
IPOS-Dem was identified as a potentially useful tool to overcome some of these barriers, thus
improving and empowering family engagement in care provision; important to family mem-
bers [63]. In addition, the measure if trusted and recognised by both parties, could facilitate
communication to external health professionals. This is important as there are known chal-
lenges to integrated working between social and health care sectors [16] with barriers includ-
ing a lack of trust between care homes and health care providers, and care home staff
perceived lack of respect for their knowledge and skills [45, 64].
Participants reported that the measure was easy to use and provided value to care. Low
missing data support this finding. However, qualitative and quantitative data suggest that
there were challenges to assessing people with compromised verbal communication. All staff
rated the time spent completing IPOS-Dem as worthwhile at baseline, which decreased at the
final time point. The reason for this is unknown. However, it is possible that care home staff
found the baseline assessment most useful, and that information subsequently obtained from
IPOS-Dem was of less value as symptoms and concerns had already been identified. Con-
versely, care home staff ratings of whether using IPOS-Dem would change care processes
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increased from baseline to final time point. Again, while the reasons for this are not known, it
is possible that over the course of the study, care home staff increasingly recognised the role of
using IPOS-Dem to support care. We examined the use of IPOS-Dem without any support
from the research team so as to understand its use and implementation without any additional
resources, frequently unavailable. IPOS-Dem completion rates were low but continued to
increase throughout the course of the implementation. Qualitative data suggest that care home
staff required time to get into the routine of using and remembering to use IPOS-Dem, and
put structures in place to support its use. This explains the low but increasing use of IPOS-
Dem over the 12 week implementation period, and suggests that, with the right training
resources, it might be possible to implement IPOS-Dem without the use of ‘high facilitation’
[44, 65]. Nonetheless, managers reported the potential benefit of staff training on how IPOS-
Dem may support care. Provision of training on how IPOS-Dem may be integrated into care
processes may also supports its implementation and use in routine care. Finally, staff may ben-
efit from integration with primary and community health care services to support facilitation
and shared organisational processes in care delivery. This type of integrated approach between
care homes and health care services could facilitate use of IPOS-Dem into routine care and
organisational processes, how to respond to symptoms and concerns, and support manage-
ment and treatment of symptoms and concerns [16, 66].
Our participants identified the importance of the measure being comprehensive. This
reflects the multiple symptoms and concerns that this population may experience due to
dementia, multi-morbidities and side-effects of treatments [9]. Family members welcomed
that their own needs were considered in the assessment, corroborating the importance of fam-
ily concerns [67]. Touchscreen technology, while not essential, was identified as a potential
key facilitator in completing IPOS-Dem, storing records, monitoring over time and communi-
cation including online access for family members. This technology is becoming increasingly
common in using measures in routine care [17] and may support implementation particularly
if it facilitates measure completion, storing, retrieving and analysis of scores [68]. However, it
is not yet widely used in UK care homes.
We found that leadership engagement at all phases was essential in implementing IPOS--
Dem, corroborating existing evidence [68, 69]. Our findings support results of previous
reviews of implementation interventions [16, 70], that interventions that take into consider-
ation time pressures and facilitate conversations between care home staff and health profes-
sionals, and those that utilise structured resources and/or tools, are more likely to be
implemented and effective in improving outcomes.
In order to triangulate our data, we examined differences and similarities between family
and professional participants. Family and professional participants identified similar mecha-
nisms of action; and problems with communication although they expressed different perspec-
tives and concerns. One surprising finding was the discrepancy between participant groups
regarding the feasibility of using IPOS-Dem. Few professional participants expressed concern
regarding feasibility with some considering the potential usefulness of using IPOS-Dem as fre-
quently as weekly. Family participants, however, worried that care home staff may not have
the motivation or time to use IPOS-Dem, and the potential for it detracting from their caring
responsibilities.
Our study also gained an understanding of potential risk of harm of using a measure in rou-
tine care. No risks of causing harm to residents or families were identified. However, partici-
pants did identify risks of inaccurate assessment either due to poor assessment or lack of
measurement reliability, corroborating a finding of a previous study [61]. Another potential
risk was that even if care home staff identified symptom or concerns, they may not act, or may
struggle to obtain health services required [16]. Factors that mitigated these risks were good
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leadership, use of the measure in supervision, and implementation involving professionals
external to the care home. Furthermore, collaborative working with family may empower fam-
ily members to challenge assessment and act upon identified concerns.
IPOS-Dem addresses an important gap in the comprehensive assessment of people with
dementia living in care homes. In the United States, the Minimum Data Set Palliative Care
[71] and Minimum Data Set for Nursing Homes [72, 73] have been used in the care home set-
ting. These provide a means of providing comprehensive clinical assessment and supports
record-keeping. However, as far as we are aware, they have not been evaluated as a complex
interventions to improve care processes and outcomes for resident and family members. The
Minimal Documentation system for Palliative Care (MIDOS) has been evaluated in such a
way in three nursing homes in Germany [61]. The MIDOS is a brief comprehensive symptom
assessment tool for self-assessment or for use by carers. However, it was not developed for
dementia and contains no dementia-specific items.
Our findings indicate that further work is warranted. There are challenges to assessing peo-
ple with compromised verbal communication. Training to support assessment particularly of
the more challenging symptoms such as pain and hallucinations would improve acceptability.
Support may include formal training, or the use of ‘add-on’ established and valid symptom
assessment measures e.g. pain to support assessment [36]. Our findings also suggest that a
training component should incorporate information on the measure being ‘trusted’, how it
can provide value to care, and how to support its integration into care processes. Established
validity and reliability is important and further psychometric testing is warranted. Finally,
although we have developed a theoretical model detailing expected mechanisms of action and
potential benefit to residents and families, this remains theoretical and needs to be tested fur-
ther. A feasibility trial is required to test the proposed processes and likely mechanisms of
action, and to inform the research methods for a full trial to evaluate the effectiveness of
IPOS-Dem, including selecting the most suitable outcome measures to demonstrate benefit
for residents and family members [19].
As with all studies, there are a number of strengths and limitations. Rather than just
hypothesise the mechanisms of action pre-implementation, we examined the use of the
measure during implementation into routine care, taking into consideration the care home
context and implementation requirements. We incorporated family perspectives and com-
pared and contrasted these to professionals thus gaining a much more detailed and insightful
view into some of the contextual challenges and potential mechanisms of action. To triangulate
our data, we used a number of different qualitative and quantitative data collection methods
[56]. The limitations of the study are that the study settings are likely to be ‘good’ care homes
and more receptive to implementing new initiatives. Also, during the course of the study, the
researchers developed a working relationship with the care home staff. The care home staff
knew the researchers had developed IPOS-Dem and had contributed to its development. This
may have affected their willingness to criticise the tool, although our findings indicate areas
they identified for improvement, for example, support in assessment verbally compromised
individuals. Our sample size of residents was small and there were challenges to identifying
and recruiting family members. Family members also had limited awareness of the use of
IPOS-Dem with their relatives during the implementation phase. This may limit their ability
to evaluate specifically the IPOS-Dem mechanisms of action, potential benefit or potential
challenges, rather they report on priorities for care, care processes and outcomes, and how
IPOS-Dem may address these. The implementation phase of the study was 12 weeks. This, lim-
its the understanding on sustaining implementation and integration into care processes, in
routine care.
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Conclusion
In a population with dementia and complex care needs, characterised by multi-morbidity and
high symptom burden, and with challenges in assessment and integrated working; IPOS-Dem
introduced into routine care is feasible and acceptable, and can support comprehensive and
assessment and management of symptoms and concerns. The refined theoretical model con-
ceptualises the likely mechanisms of action of how the measure may change care processes and
potentially benefit residents and families, and the implementation requirements. Further psy-
chometric testing and a full trial of effectiveness are indicated.
Supporting information
S1 File. Fictional case vignettes.
(DOCX)
S2 File. IPOS-Dem utility questionnaire.
(DOCX)
S1 Table. Qualitative participants’ demographic data.
(DOCX)
S2 Table. Model components with underpinning participant quotations.
(DOCX)
S3 Table. IPOS-Dem question one main problems.
(DOCX)
S1 Fig. Flow diagram of resident participation.
(DOC)
Acknowledgments
The authors would like to thank all residents, family and staff for participation in the study;
and all staff at the participating centres for support in recruiting and conducting the study.
The authors thank South London and Maudsley NHS Foundation Trust Older Adults Service
User and Carer Advisory Group (SUCAG), Gill Peters as an expert through experience, and
Caty Pannell, research nurse for their contribution and study support. BuildCARE is sup-
ported by Cicely Saunders International (CSI) and The Atlantic Philanthropies, led by King’s
College London, Cicely Saunders Institute, Department of Palliative Care, Policy & Rehabilita-
tion, UK. CI: Higginson. Grant leads: Higginson, McCrone, Normand, Lawlor, Meier, Morri-
son. Project Co-ordinator/PI: Daveson. Study arm PIs: Pantilat, Selman, Normand, Ryan,
McQuillan, Morrison, Daveson. We thank all collaborators & advisors including service-users.
BuildCARE members: Emma Bennett, Francesca Cooper, Barbara A Daveson, Susanne de
Wolf-Linder, Mendwas Dzingina, Clare Ellis-Smith, Catherine J Evans, Lesley Henson, Irene J
Higginson, Bridget Johnston, Paramjote Kaler, Pauline Kane, Lara Klass, Peter Lawlor, Paul
McCrone, Regina McQuillan, Diane Meier, Susan Molony, Sean Morrison, Fliss E Murtagh,
Charles Normand, Caty Pannell, Steve Pantilat, Karen Ryan, Lucy Selman, Melinda Smith,
Katy Tobin, Gao Wei.
The authors, and particularly the lead author, would like to thank Professor Katherine Frog-
gatt and Professor Philip Larkin who were examiners for the PhD, of which the manuscript of
this paper formed a chapter. Their comments and feedback strengthened the paper and the
response and revisions following reviewer comments.
A measure to assess symptoms and concerns in people with dementia in care homes
PLOS ONE | https://doi.org/10.1371/journal.pone.0200240 July 11, 2018 24 / 29
Author Contributions
Conceptualization: Clare Ellis-Smith, Irene J. Higginson, Barbara A. Daveson, Catherine J.
Evans.
Data curation: Clare Ellis-Smith.
Formal analysis: Clare Ellis-Smith, Barbara A. Daveson, Catherine J. Evans.
Funding acquisition: Irene J. Higginson.
Investigation: Clare Ellis-Smith, Lesley A. Henson.
Methodology: Clare Ellis-Smith, Irene J. Higginson, Barbara A. Daveson, Catherine J. Evans.
Project administration: Clare Ellis-Smith, Barbara A. Daveson, Catherine J. Evans.
Resources: Irene J. Higginson.
Supervision: Irene J. Higginson, Barbara A. Daveson, Catherine J. Evans.
Validation: Barbara A. Daveson, Catherine J. Evans.
Visualization: Clare Ellis-Smith, Irene J. Higginson, Barbara A. Daveson, Catherine J. Evans.
Writing – original draft: Clare Ellis-Smith, Irene J. Higginson, Barbara A. Daveson, Lesley A.
Henson, Catherine J. Evans.
Writing – review & editing: Clare Ellis-Smith, Irene J. Higginson, Barbara A. Daveson, Lesley
A. Henson, Catherine J. Evans.
References
1. Lee M, Chodosh J. Dementia and Life Expectancy: What Do We Know? J Am Med Dir Assoc. 2009; 10
(7):466–71. https://doi.org/10.1016/j.jamda.2009.03.014 PMID: 19716062
2. Reisberg B. Functional assessment staging (FAST). Psychopharmacol Bull. 1988; 24(4):653. PMID:
3249767
3. Harwood RH, Sayer AA, Hirschfeld M. Current and future worldwide prevalence of dependency, its rela-
tionship to total population, and dependency ratios. Bull World Health Organ. 2004; 82(4):251–8.
PMC2585969. PMID: 15259253
4. Bebbington A, Darton R, Netten A. Care Homes for Older people: Volume 2 admissions, needs and out-
comes. The 1995/96 National Longitudinal Survey of Publicly-Funded Admissions: Personal Social Ser-
vices Research Unit, University of Kent; 2001.
5. Mathillas J, Lo¨vheim H, Gustafson Y. Increasing prevalence of dementia among very old people. Age
Ageing. 2011; 40(2):243–9. https://doi.org/10.1093/ageing/afq173 PMID: 21258087
6. Etkind SN, Bone AE, Gomes B, Lovell N, Evans CJ, Higginson IJ, et al. How many people will need palli-
ative care in 2040? Past trends, future projections and implications for services. BMC Med. 2017; 15
(1):102. https://doi.org/10.1186/s12916-017-0860-2 PMID: 28514961
7. Mitchell SL, Teno JM, Kiely DK, Shaffer ML, Jones RN, Prigerson HG, et al. The clinical course of
advanced dementia. N Engl J Med. 2009; 361(16):1529–38. https://doi.org/10.1056/NEJMoa0902234
PMID: 19828530.
8. Lyketsos CG, Lopez O, Jones B, Fitzpatrick AL, Breitner J, DeKosky S. Prevalence of neuropsychiatric
symptoms in dementia and mild cognitive impairment: Results from the cardiovascular health study.
JAMA. 2002; 288(12):1475–83. https://doi.org/10.1001/jama.288.12.1475 PMID: 12243634
9. National Institute for Health and Clinical Excellence. Multimorbidity: clinical assessment and manage-
ment2016; 15/05/2017(15/05/2017). Available from: https://www.nice.org.uk/guidance/ng56/chapter/
Recommendations.
10. Husebo BS, Ballard C, Sandvik R, Nilsen OB, Aarsland D. Efficacy of treating pain to reduce beha-
vioural disturbances in residents of nursing homes with dementia: cluster randomised clinical trial. Br
Med J. 2011; 343:d4065.
A measure to assess symptoms and concerns in people with dementia in care homes
PLOS ONE | https://doi.org/10.1371/journal.pone.0200240 July 11, 2018 25 / 29
11. National Institute for Health and Clinical Excellence/Social Care Institute for Excellence. Dementia:
Supporting people with dementia and their carers in health and social care2011 17/12/2012. Available
from: http://www.nice.org.uk/nicemedia/live/10998/30320/30320.pdf.
12. Hall S, Kolliakou A, Petkova H, Froggatt K, Higginson IJ. Interventions for improving palliative care for
older people living in nursing care homes (review). Cochrane Database Syst Rev. 2011;(3):CD007132.
https://doi.org/10.1002/14651858.CD007132.pub2 Epub 2011/03/18. PMID: 21412898.
13. Goodman C, Evans C, Wilcock J, Froggatt K, Drennan V, Sampson E, et al. End of life care for commu-
nity dwelling older people with dementia: An integrated review. International Journal of Geriatric Psychi-
atry. 2010; 25(4):329–37. https://doi.org/10.1002/gps.2343 PMID: 19688739.
14. Ellis-Smith C, Evans CJ, Bone AE, Henson LA, Dzingina M, Kane PM, et al. Measures to assess com-
monly experienced symptoms for people with dementia in long-term care settings: a systematic review.
BMC Med. 2016; 14(38). https://doi.org/10.1186/s12916-016-0582-x PMID: 26920369
15. Murphy E, Froggatt K, Connolly S, O’Shea E, Sampson EL, Casey D, et al. Palliative care interventions
in advanced dementia. Cochrane database of systematic reviews (Online). 2016; 12:Cd011513. Epub
2016/12/03. https://doi.org/10.1002/14651858.CD011513.pub2 PMID: 27911489.
16. Goodman C, Dening T, Gordon AL, Davies SL, Meyer J, Martin FC, et al. Effective health care for older
people living and dying in care homes: a realist review. BMC Health Serv Res. 2016; 16(1):1–14.
https://doi.org/10.1186/s12913-016-1493-4 PMID: 27422733
17. Etkind SN, Daveson BA, Kwok W, Witt J, Bausewein C, Higginson IJ, et al. Capture, Transfer, and
Feedback of Patient-Centered Outcomes Data in Palliative Care Populations: Does It Make a Differ-
ence? A Systematic Review. J Pain Symptom Manage. 2015; 49(3):611–24. https://doi.org/10.1016/j.
jpainsymman.2014.07.010 PMID: 25135657
18. Velikova G, Booth L, Smith AB, Brown PM, Lynch P, Brown JM, et al. Measuring quality of life in routine
oncology practice improves communication and patient well-being: a randomized controlled trial. J Clin
Oncol. 2004; 22(4):714–24. https://doi.org/10.1200/JCO.2004.06.078 PMID: 14966096
19. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing and evaluating complex
interventions: the new Medical Research Council guidance. BMJ. 2008; 337(sep29_1):a1655–a.
https://doi.org/10.1136/bmj.a1655 PMID: 18824488
20. Medical Research Council. A framework for development and evaluation of RCTs for complex interven-
tions to improve health 2000 29/03/2017. Available from: http://www.mrc.ac.uk/Utilities/
Documentrecord/index.htm?d=MRC003372.
21. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process evaluation of complex
interventions: Medical Research Council guidance. BMJ. 2015; 350. https://doi.org/10.1136/bmj.h1258
PMID: 25791983
22. Higginson IJ, Evans CJ, Grande G, Preston N, Morgan M, McCrone P, et al. Evaluating complex inter-
ventions in End of Life Care: the MORECare Statement on good practice generated by a synthesis of
transparent expert consultations and systematic reviews. BMC Med. 2013; 11(1):111.
23. Kupeli N, Leavey G, Moore K, Harrington J, Lord K, King M, et al. Context, mechanisms and outcomes
in end of life care for people with advanced dementia. BMC Palliat Care. 2016; 15:31. Epub 2016/03/12.
PubMed Central PMCID: PMCPMC4785626. https://doi.org/10.1186/s12904-016-0103-x PMID:
26965309
24. Creswell JW, Plano Clark VL. Designing and conducting mixed methods research. 2nd ed. Oaks Thou-
sand, California: Sage Publications; 2011.
25. Slade M. Routine outcome assessment in mental health services. Psychol Med. 2002; 32(08):1339–43.
26. Greenhalgh J, Long AF, Flynn R. The use of patient reported outcome measures in routine clinical prac-
tice: lack of impact or lack of theory? Soc Sci Med. 2005; 60(4):833–43.
27. Ellis-Smith C, Evans CJ, Murtagh FE, Henson LA, Firth AM, Higginson IJ, et al. Development of a care-
giver-reported measure to support systematic assessment of people with dementia in long-term care:
The Integrated Palliative care Outcome Scale for Dementia. Palliat Med. 2017; 31(7):651–60. https://
doi.org/10.1177/0269216316675096 PMID: 28618899
28. Weiss CH. Nothing as practical as a good theory: exploring theory-based evaluation for comprehensive
community inititiatives for children and families. In: Connell JP, Kubisch AC, Schorr LB, Weiss CH, edi-
tors. New Approaches to Evaluating Community Initiatives Volume 1 Concepts, Methods and Contexts.
Washing D.C.: The Aspen Institute; 1995. p. 65–92.
29. De Silva MJ, Breuer E, Lee L, Asher L, Chowdhary N, Lund C, et al. Theory of Change: a theory-driven
approach to enhance the Medical Research Council’s framework for complex interventions. Trials.
2014; 15:267. Epub 2014/07/06. https://doi.org/10.1186/1745-6215-15-267 PMID: 24996765; PubMed
Central PMCID: PMCPMC4227087.
A measure to assess symptoms and concerns in people with dementia in care homes
PLOS ONE | https://doi.org/10.1371/journal.pone.0200240 July 11, 2018 26 / 29
30. Mason P, Barnes M. Constructing Theories of Change:Methods and Sources. Evaluation. 2007; 13
(2):151–70. https://doi.org/10.1177/1356389007075221
31. Goodman C, Davies SL, Gordon AL, Meyer J, Dening T, Gladman JRF, et al. Relationships, Expertise,
Incentives, and Governance: Supporting Care Home Residents’ Access to Health Care. An Interview
Study From England. J Am Med Dir Assoc. (0). http://dx.doi.org/10.1016/j.jamda.2015.01.072.
32. Care Quality Commission. Care Quality Commission: Care homes 2016 [updated Accessed 05/08/
2016; cited Accessed 05/08/2016]. Available from: http://www.cqc.org.uk/content/care-homes (2016)
Accessed 05 August 2016.
33. Mental Capacity Act. London: HMSO; 2005.
34. Gysels M, Evans CJ, Lewis P, Speck P, Benalia H, Preston NJ, et al. MORECare research methods
guidance development: Recommendations for ethical issues in palliative and end-of-life care research.
Palliat Med. 2013; 27(10):908–17. https://doi.org/10.1177/0269216313488018 PMID: 23695828
35. Goodman C, Baron NL, Machen I, Stevenson E, Evans C, Davies SL, et al. Culture, consent, costs and
care homes: enabling older people with dementia to participate in research. Aging & mental health.
2011; 15(4):475–81.
36. Lichtner V, Dowding D, Esterhuizen P, Closs S, Long A, Corbett A, et al. Pain assessment for people
with dementia: a systematic review of systematic reviews of pain assessment tools. BMC Geriatr. 2014;
14(1):138. https://doi.org/10.1186/1471-2318-14-138
37. Schildmann EK, Groeneveld EI, Denzel J, Brown A, Bernhardt F, Bailey K, et al. Discovering the hidden
benefits of cognitive interviewing in two languages: The first phase of a validation study of the Integrated
Palliative care Outcome Scale. Palliat Med. 2016; 30(6):599–610. Epub 2015/09/30. https://doi.org/10.
1177/0269216315608348 PMID: 26415736; PubMed Central PMCID: PMCPMC4873725.
38. Harding R, Simon ST, Benalia H, Downing J, Daveson BA, Higginson IJ, et al. The PRISMA Sympo-
sium 1: Outcome Tool Use. Disharmony in European Outcomes Research for Palliative and Advanced
Disease Care: Too Many Tools in Practice. J Pain Symptom Manage. 2011; 42(4):493–500. https://doi.
org/10.1016/j.jpainsymman.2011.06.008 PMID: 21963118
39. Hearn J, Higginson I. Development and validation of a core outcome measure for palliative care: the pal-
liative care outcome scale. Palliative Care Core Audit Project Advisory Group. Qual Health Care. 1999;
8(4):219–27. PMID: 10847883
40. Schildmann EK, Groeneveld EI, Denzel J, Brown A, Bernhardt F, Bailey K, et al. Discovering the hidden
benefits of cognitive interviewing in two languages: The first phase of a validation study of the Integrated
Palliative care Outcome Scale. Palliat Med. 2015. https://doi.org/10.1177/0269216315608348
41. Collins ES, Witt J, Bausewein C, Daveson BA, Higginson IJ, Murtagh FE. A Systematic Review of the
Use of the Palliative Care Outcome Scale and the Support Team Assessment Schedule in Palliative
Care. J Pain Symptom Manage. August 2015. Epub 2015/09/04.
42. Cicely Saunders Institute. Palliative care Outcome Scale 2012 [updated 02/01/2013; cited 02/01/2017
02/01/2017]. Available from: http://pos-pal.org/maix/.
43. Ellis-Smith C, Evans CJ, Higginson IJ, Pannell C, Henson LA, Daveson B, editors. The content validity
and utility of a screening tool to improve detection of problems, care provision and healthcare access for
people with dementia in residential care homes: The Palliative care Outcome Scale for Dementia—
Screening (POS-DemS). 14th World Congress of the European Association for Palliative Care; 2016;
Copenhagen, Denmark, May 2015: Palliative Medicine.
44. Kinley J, Stone L, Dewey M, Levy J, Stewart R, McCrone P, et al. The effect of using high facilitation
when implementing the Gold Standards Framework in Care Homes programme: A cluster randomised
controlled trial. Palliat Med. 2014; 28(9):1099–109.
45. Davies S, Goodman C, Bunn F, Victor C, Dickinson A, Iliffe S, et al. A systematic review of integrated
working between care homes and health care services. BMC Health Serv Res. 2011; 11(1):320.
46. Morgan DL. Planning focus groups. The Focus Group Kit. Volume 2. Thousand Oaks, California: Sage
Publications; 1998.
47. Bloor M, Frankland J, Thomas M, Robson K. Focus groups in social research. London: Sage Publica-
tions; 2001.
48. Microsoft. Microsoft: Microsoft office: Microsoft; [11/11/2015]. Available from: https://www.microsoft.
com/en-gb/ (2016) Accessed 05 August 2016.
49. Manthorpe J, Iliffe S, Samsi K, Cole L, Goodman C, Drennan V, et al. Dementia, dignity and quality of
life: nursing practice and its dilemmas. Int J Older People Nurs. 2010; 5(3):235–44. https://doi.org/10.
1111/j.1748-3743.2010.00231.x PMID: 20925707
50. Kerr C, Nixon A, Wild D. Assessing and demonstrating data saturation in qualitative inquiry supporting
patient-reported outcomes research. Expert Rev Pharmacoecon Outcomes Res. 2010; 10(3):269–81.
https://doi.org/10.1586/erp.10.30 PMID: 20545592
A measure to assess symptoms and concerns in people with dementia in care homes
PLOS ONE | https://doi.org/10.1371/journal.pone.0200240 July 11, 2018 27 / 29
51. Sandelowski M. Sample size in qualitative research. Res Nurs Health. 1995; 18(2):179–83. PMID:
7899572
52. Cohen-Mansfield J. Assessment of agitation. Int Psychogeriatr. 1996; 8(2):233–45. PMID:
2009792076. Language: English. Entry Date: 20080307. Publication Type: journal article.
53. Mahoney RI, Barthel DW. Functional Evaluation: the Barthel Index (BI). Md State Med J. 1965;(14):56–
61.
54. International QSR. QSR International: Nvivo 10 for windows: QSR International Pty Ltd; 2014 [updated
1 April 2014]. Available from: http://www.qsrinternational.com/products_nvivo.aspxn (2014) Accessed
01 April 2014.
55. Hsieh H-F, Shannon S. Three approaches to qualitative content analysis. Qual Health Res. 2005; 15
(9):1277–88. https://doi.org/10.1177/1049732305276687 PMID: 16204405
56. Miles MB, Huberman AM, Saldana J. Qualitative Data Analysis: a methods sourcebook. Third ed. Oaks
Thousand, California: Sage Publications; 2014.
57. Preston NJ, Fayers P, Walters SJ, Pilling M, Grande GE, Short V, et al. Recommendations for manag-
ing missing data, attrition and response shift in palliative and end-of-life care research: Part of the MOR-
ECare research method guidance on statistical issues. Palliat Med. 2013.
58. Corp IBM. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp; Released 2013.
59. Nicklasson M, Elfstro¨m ML, Olofson J, Bergman B. The impact of individual quality of life assessment
on psychosocial attention in patients with chest malignancies: a randomized study. Support Care Can-
cer. 2013; 21(1):87–95. https://doi.org/10.1007/s00520-012-1496-6 PMID: 22644259
60. Detmar SB, Muller MJ, Schornagel JH, Wever LD, Aaronson NK. Health-related quality-of-life assess-
ments and patient-physician communication. JAMA: the journal of the American Medical Association.
2002; 288(23):3027–34.
61. Krumm N, Larkin P, Connolly M, Rode P, Elsner F. Improving dementia care in nursing homes: Experi-
ences with a palliative care symptom-assessment tool (MIDOS). Int J Palliat Nurs. 2014; 20(4):187–92.
https://doi.org/10.12968/ijpn.2014.20.4.187 PMID: 24763327
62. Fuchs-Lacelle S, Hadjistavropoulos T, Lix L. Pain assessment as intervention: a study of older adults
with severe dementia. Clin J Pain. 2008; 24(8):697–707. Epub 2008/09/23. https://doi.org/10.1097/
AJP.0b013e318172625a PMID: 18806535
63. Hennings J, Froggatt K. The experiences of family caregivers of people with advanced dementia living
in nursing homes, with a specific focus on spouses: A narrative literature review. Dementia. 2016.
https://doi.org/10.1177/1471301216671418
64. Gage H, Dickinson A, Victor C, Williams P, Cheynel J, Davies SL, et al. Integrated working between res-
idential care homes and primary care: a survey of care homes in England. BMC Geriatr. 2012; 12(1):71.
65. Hockley J, Watson J, Oxenham D, Murray S. The integrated implementation of two end-of-life care
tools in nursing care homes in the UK: an in-depth evaluation. Palliat Med. 2010; 24(8):828–38. https://
doi.org/10.1177/0269216310373162 PMID: 20663812
66. Goodman C, Davies SL, Dickinson A, Gage H, Froggatt K, Morbey H, et al. A study to develop inte-
grated working between primary health care services and care homes. NIHR Service Delivery and
Organisation programme. 2013.
67. Moyle W, Edwards H, Clinton M. Living with loss: dementia and the family caregiver. Aust J Adv Nurs.
2002; 19(3):25–31. Epub 2002/05/11. PMID: 12002626
68. Antunes B, Harding R, Higginson IJ, on behalf of EUROIMPACT. Implementing patient-reported out-
come measures in palliative care clinical practice: A systematic review of facilitators and barriers. Palliat
Med. 2013.
69. Dunckley M, Aspinal F, Addington-Hall JM, Hughes R, Higginson IJ. A research study to identify facilita-
tors and barriers to outcome measure implementation. Int J Palliat Nurs. 2005; 11(5):218–25. https://
doi.org/10.12968/ijpn.2005.11.5.218 PMID: 15944495
70. Lund S, Richardson A, May C. Barriers to Advance Care Planning at the End of Life: An Explanatory
Systematic Review of Implementation Studies. PLoS One. 2015; 10(2):e0116629. https://doi.org/10.
1371/journal.pone.0116629
71. Steel K, Ljunggren G, Topinkova E, Morris J, Vitale C, Parzuchowski J, et al. The RAI-PC: an assess-
ment instrument for palliative care in all settings. American Journal of Hospice and Palliative Medicine.
2003; 20(3):211–9. https://doi.org/10.1177/104990910302000311 PMID: 12785043
72. Hawes C, Morris JN, Phillips CD, Mor V, Fries BE, Nonemaker S. Reliability estimates for the Minimum
Data Set for nursing home resident assessment and care screening (MDS). The Gerontologist. 1995;
35(2):172–8. PMID: 7750773
A measure to assess symptoms and concerns in people with dementia in care homes
PLOS ONE | https://doi.org/10.1371/journal.pone.0200240 July 11, 2018 28 / 29
73. Saliba D, Buchanan J. Making the Investment Count: Revision of the Minimum Data Set for Nursing
Homes, MDS 3.0. J Am Med Dir Assoc. 2012; 13(7):602–10. https://doi.org/10.1016/j.jamda.2012.06.
002 PMID: 2011666579. Language: English. Entry Date: 20121026. Revision Date: 20130104. Publica-
tion Type: journal article.
A measure to assess symptoms and concerns in people with dementia in care homes
PLOS ONE | https://doi.org/10.1371/journal.pone.0200240 July 11, 2018 29 / 29
